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SPECIFICATION 

TITLE OF THE INVENTION 

VOLTAGE CONTROLLED OSCILLATOR AND PLL CIRCUIT 
USING THE SAME 

BACKGROUND OF THE INVENTION 

©PLL (7x-Xd^ K/V-^) ^©PL L®m(DMl$mm<D lotfe 

ft^tLfc I S S CC (International Solid-State Circuits Conference) (D^Ws 
13 9 7-<-^^|E*$^fctHlJ^l?fe5 0 :©@^B, #l^fVCCO^$Jlfc 

i*. «^bJBi?)|l5IlVDDAtVS S A^W^m^SBE^^ibLTt), ±12 
^^^©^M^Wifi^^ifrb/^ J; 5 fc:. #fl8$£# C tf^ £ 3%fc = =Sr 
KltTVCCOc;-Fi:VS S A(DmM»^©SJ±©^l!]Sr31 b*TV^6 0 CtUc 

3£*©SJ±$yfPM^©m©M£0 3 r ©IS£§te, 1 1 - 1 

5541 ^^m(Dmimm^$5^^xm^£ntz\m$&X'h x> ,mmimm<DM 3t@6 
J; sfiiiS 1 5 i t ^ l r ^ ^ © ilPff f t i 5 1 li ia o t ^ 

IMtt^lli LTV^o l£fcr ^^biPx ^5IIV dd^Vs s 

2 0 £12 it y-K3 5 0 i: V d d ©S2S©M©SflE<Z)^lft^31 h^X V^„ ^1 tu 
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SUMMARY OF THE INVENTION 

H 3 cD|aIS&-e?4, ^^jS^^:*0Jfp-f-5 7t*e)©MO S h 3 2 1 ~3 2 5 

ioJ;t;3 3 1~ 3 3 5 i: IltJ±ilt^f§g^©fcft©MO S f^v?^^ 
3 4 0 &m* K&t? fetT,5fc*.«^V d d £ V s s © W ^ fi it ?!j {c 5fi©MOS h 
(iill 331, 311, 301, 321, 340) &&tit£tbZ> 0 L 
fc^oT, ^©-ot>io(r^ltbti51E^f < ft5 o k^Ztf, MO S 

^^3 4 0 }-^}j-6«JE^ffi< :?)MOS b 7 y^^^^iain^B ( KW 

^- y - x ns£E ds^-fk l t t> s&s if £fc u * v^fcg) -es&f^-t- 5 f5K < * 
«?. UfciSoTSiSmjE^S&SrfF^-Ct S £ lb f§ # /h £ < ft£ 0 MCmM»©fF^ 
t£H£lt#T3fc#>^MO S hy^v?^^ 3 4 0 & «ff SrflS < tS 2: > S — F 

3 5 0 i V d d ©Sag©M©Sffi (-rfcfc*>3&SS&K:a>fr5S£E) # ® < ft 19 , _h|$s 
3§iljl»^{£< ft6 0 
^^BJ^^^l J: 5 k-rz>WkM<D l oft, HJ±0j®^M^©^^ttl^{-*3V^T, II 

«I©1I© 1 oli, — 1 <DtSi:Il^fcMO Sl>7 Vv*** ± 

IBM O SF7 ^S?** ©fM£&2 ©«M©F^^3i^Jtg^§n7t^^^*3 
Mm^- £#;t,_tlBMO S h ^^VxpiD?— Mff^SJlPtSi ifcJ;oT±fE5§ 

*fc. *^0J<DHM©#,(D 1 oft, ±fB© J; 5 ^SM^P^S^/S^T P L L ® 
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BRIEF DESCRIPTION OF THE DRAWINGS 

HI 9 HI 8 ©^Jfe^!l^©^^^^fO#lH]^©tH]gSg!. 

a i o urn 8 ©^^©^-^^©la^a. 
-tihj^iiu 

Si 1 3 8 ©^»^©JMifcJ«^0^Sk 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

^•1 0 0- 1 0 3 ftNft^/HOMO S h7^^*¥ (KTNMOS . 
111-115 iiPf-r^/HoMO Sf7 ^v>^^ (KTPMOS . 1 

2 0 - 1 2 2 131 te^s^T®^ 1 3 2 ft U^jV^y MS^^^-fo 

#hb^-s-v d d«^stffii©«sfei^^©^^> v s s fe&mfcmvmMte 

Jzt**©^. 1 5 0 f^T^n ^<DfiJfpm^-*5 J; <Z> A^ ^> 1 5 Iftf^^^ 
©MfHf ^§-*3 £t^©A^$5^ 1 6 O^Slti^fei^^^m^ifS^. 17 0-1 
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&3b\ ±fZ<D?&mm^- 120~122[i, PMO S ^fcSNMO s ©y-*m« 

Mt5ii^"^§5o ^:7x[s!SSl 3 1 ^»5NMOS^NMOS 1 

0 1 ~ 1 0 3 ©^ -7^^M7Xtff t Ltli, 1 7 0 (D / — K©flLE£a>tt3 0 

w(D[US§tt. NMOS 1 0 1 ~ 1 0 3*3j:t^PMOS 1 1 1~1 1 3 ©£P$K i - ^ 
fcib#Ji^l 3 O^L;fcl8S#a53&^S§fc&5o ~<D&m&&, NMOS 1 0 1 *3 
iUiPMOS 1 1 1, NMOS 1 0 2fc*±t;PMOS 1 1 2, NMO S 1 0 3io 
PMOS 1 1 3 ftZtl^M >v*-* £#&J$U 3 fi©-f >^-^©ffi# 
£J«SI«Sbfc, v^*££ y — * b T&HtiZm&'ZhZo 

^.(omu^<D^mmmm^, r-^n^owmm^ 1 5 0 £ j: , f*?? ^ 

©$iJ#Hf-^l 5 1 \z. J:^milS{-J:oTf!JtPi-6o 

y-rv2#ff>mm^&i 5 onisfiisti^NMos 1 0 0 ^tism^fiifPi- 

SritJ;otfi*5, 5 0 ©mj±£B%< f5 b > NMO S 1 0 0 

^i^tbsmsit^iiAp L,;-Kno ©sb^ta* v . tsv d d ^ k 1 70© 

M©SJ£, 1r ft t> 1 3 0t^^5iff^^< t £ $ o t % i©^g£§©3£ 

3g^$E&ttiS< Sllfifl 5 0 ©SI±£{£< 1-5 ±fE©^©<MT\ r © 
l§igf§©Mj«IU»< 45. 

4*3. NMOS 1 0 CMiM^l 3 Ofcitftamilir^S'^TlSJI&l 3 1 

mm<Dmi7%ffi-rfc#>, ^t^isi^i*^ £ 5 tsu-s&^asfcSo mi£© £ 
5 (uNmo s 1 0 0 i%m$Q$km( k w ytSiy-^ti©ri©fj±©^ftctL 
mo s %mn%mm&^¥mkLft^M) ^-^©^hslv^ nm 

0 S 1 0 0 »#t©NMOS SrM^J^ilLT.^©^ — M§©M^NMO S 1 0 
1~10 3m<Df- hii 9 KZfr\Z±* < 1 0 0f^J^±^) 5 

Asommwi % 1 5 1 ^ ismnssfs.is^^ft&ffi-^-e&s/- k i 7 1 

t#iB§*i5^f©i$lrMt5wit±otfTft5.PMOS 1 1 5 fi^{c*5i 
t5fc», / - K 1 7 1 M 7 4 K-l-i-g^^^-C^So Lfc^oT, Mmit # 1 5 

1 flS0H;tfc£p — ©3§-g\ PMO S 1 1 4 Sgi*^ 12 1^/ 



4 



- K 174^171 £ tl 5 o 

^ ;-Kl 7 1 ^#50^^5A#f^^**^ 1 2 1 <Dftf£ttM< 
# 1 5 1 dS^^f V^/KZ)#^, PMO S 1 1 4 7 — F 1 7 1 fcfrjB^ix 

SAffiH:^*^ 1 2 1 ©#f£«< Lfc^oT, MW^% 1 5 1 # p - w< 

5 1 fc<fc 5M«ft»'MfiS2^fi*^ 1 2 1 ©^ilf-io 
m^5,ft33PMOSll 5 S*«< Tt>P t± 5 ^©M^* 
»,ffjfp#^-l 5 1 ^{fcUfc^^/- K 1 7 4 ^!f£B£H5# ^^y-f X 

^ ; - F 1 7 1 }^i5flWt5fc»^i:^PMO S 1 1 5 SriWCfc^o 

^1^1 2 OCftltt^tV^tSo NMOS 1 0 0©y-MP§ (« 

mMmii^^ft bfctt^i-a,^**^ i 2 0 o^iit^^fc&M^ 1 3 0 
Ka>a>5Sfff**&2fM:ufcv^ b feasor, nmos 1 0 0 t^^5tJ±^iit 

JEW^ttlfc ta^HI Cfctt^^-TS ^^©fftbtt©«fffcNMO S 1 0 0 
fP^Ht ^S«HT?fetift\NMO S 1 0 0 Mtb£m««,mji©M©tU«"r 

%«:bib^ 0 ^ It, ^©*?Ta>fc«^fc#<^^f*^*^ 1 2 0 ^#ts 
k j;oT«^tb.^^^ 1 3 ofrmjnznffi^^yrrm&i 3 1 

ktfl/hSV^ Lfc^oT, mHHJEE^m^^^UTfe, NMO S 1 0 0 ^f&fP 

o^tc SH1ijE;«{bUT^b'> u^W^^ufc«©Sli^*UiW-r5 0 nmo 

S 1 0 0 ^^fp^tl^feo-Ctj. NMO S 1 0 0 t^^5SJ±^Iftttlfi, NMO 

s i o o ^mn&mm^m^fe^t-t&o^ itt©tt^©iif»gii^ 1 2 0 
©^ttiaoxi^tis^^©^ # s^wint^- 120 \z:fri)±?>mj£.&^=f&i£'i- 

5o 1 2 0 K2)>a>5«JEf*^fcfc*>^*l 3 0 H^5Sfftfc5, ^© 

£ r 5*5, ~ ©SHIMMY P L L0^#^«Lofci§l^ ^©3IM«<« 
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5i5 ^fUtP^-s - £ as-e# So 

u-</vt u-u^/u^mm^M^^^.Mmit^l 5 0 ©iff U-f ogHfc&*T 

vn< n i a*-et 5„ * ux, i 5 o ^Iftit, nmo s i o o 

^1 2 0 ©«1I^ i5i*&«< 45, M> fiJ«-^l 5 0 ©'M^^Ht 1 1" 
/S^SSJ±ii:ft#Jtf>SJ±^MSo 

z. c-c, 1 2 o o^stt^^i^ii: < &s £ 5 {rtsmu-cssfttf. ^ 

£§1 3 0S^^SSjE^M£;£^S<t-6^^Tt5o Lfc^oT, ±1E<£>- 

i 5 1 ia5tii©iaTi^-t5 0 sfc, rftk-»©f&fT^&*^wtfS3Km 
m 2 od^jis^j-cw:. ^mm^mmm ^ 1 5 1 ^ ^sM^g^-r^ais c-r 

feft, MJl«©M«ffi£^fc»1^5U£. *3SK©0J#Hf^l 5 Ofc: £SftJ$P 
M^-rs«* (-Tft:b*>. 12 0 ©^iftas^t < &S tft!!W©JS^^31 

ofcfe, 12 0 {cffi^-f SS^i^^^^ifittr^:^ < X^^e^ofc 0 
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m 3 m^mj±^»*tm^«5 nmo s 3 4 o kftmmw&<» 

fillet 5 NMO S 3 2 1 ^mM^E^AoTWcfc&.NMO S 3 4 0 
a>tt£>ft5SEEtfS/h£ <, NMOS 3 4 0 ^f^P^Tl^lfrfl^ 5 fSffl^$5^o fc 0 b 

-e«,mnmj±^if)*j-m^^5Mo s £3§igjiM©a§isM?Mo s 1 

«©NMO S100©^i L7t7t#>, NMO S 1 0 0 t j^ft & tl 5 SJ± £ IS 3 ©££3£ 
$U 9 ^ < 5„ LfcflSoT, NMO S 1 0 0 &&%\$t1&'?$}ft't Zt&Mtzm 3 

mni 3 2 <Dgcfc#3%m&<D—MMmt:&T 0 zfom^m^x, mmn^A 0 i~4 

0 5^i^4 2 0-4 23 t4 NMOS. 4 1 1-4 1 5 *3 <fc #4 3 1-4 3 3SPM 
OS, 4 4 0 S^Sit^, 44133±t?4 4 2 SSgCi^^^t„ * fc, #fig#-f-4 
50*3J;^451 fci^y^r HJ&l 3 1 t MUSS 13 2 CRCftfiSi 
^©7 - f\ 4 5 2 &TI^(D /~ KSr^-To 

/^^7t©SSi 3 l ti, ISil^l 3 0 te&ffi&frfat>t£^ J: 5 5-. 5§M£I1 

3 o a>e> 1 7 3 £3x9 m^ias&irfeSo z.<o%mmv>'*y -7r^% 1 3 

1 F£, mmm^r4 50 £0*4 5 1 &mjj1r&£ 5 !:«^LTfe2o N 
MOS40 l~4 0 5fc > i(5PMOS41 1 — 41 5 fcl i 5^®:©-f ^ $ \z. «t 
oTtt§j£U, If # 1 7 3 ^ffitf©-f — * ^Ift L-Cf^-4 5 0 11^^^ 

5 0fcitJ!4 5 1 ^te*S^ds«£fcl 8 O^O^gtff -§■ (i-fcfr*>, -^©^^,±^V) 

U-</V^>7 hEJ^ 13 2 (4,ISV d d<Dm!±h fan/ — Kl 7 0 ©Sff©W"?^ 
tlSilff 4 5 0^3^1/451 ^,fij|V d d ©tffiflV s s ©«J±©Pb1©7 
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svmmvMftziB^i e o\mm-r^mm^h^>o ^©0^»> nmos 420-4 

2 2feiffPMOS 4 3 1 *3<fctJ<4 3 2 1^5^ 0^^NMOS 4 

23^WPMOS 4 3 3ia5^fy/^^«ltfe5o*V>b^^^@K 
j; oT^fMf ^"4 5 2 <Dffir-§-Jg*I%fcrf 6 k ^\^^<D^'bmj±^ V d d <D1IJ± £ 

V s s ©SJ£<z>#Mtti£t-3Efl-tf\-< ^-^^^/vMtcSaf^ J; ? ^iWT 

5o ^fif4 4 0 tt, tiSE^»Lfc^tNMO S 4 2 0 >- 
P^lIJdE^mS^ML^J; 5 ^"f 6 fc£> i^tfT 5 0 4 4 1 *5j;tf4 4 

2 tt,NMO S 4 2 0 <D?— MMl-JP x. 3 T * Iff £3§^-f S fc * ©ffi^JE 

g] 5 l£J±, l/'<;>v'7 b 1 3 2014 &#.©Hife0!l© 1 ot^to n 
V^T. #J$## 5 0 lfc<t^5 0 2!iNMOS, 51 lliPMOS, 540 ft^Ii 
^^^f o #M^5 6 0 \tmJ)^<D H^to £©ffl#ff-^5 6 0 fS, 

^^tMs-^T-m^ ttii-w t t-ets, *fe> nmo s a 2 0 o^-msi^^s 

5 0j;5 CNMO S501*3J:t5502*3J;tJ«PMOS51 1 -e^JEi" S Sr^ 
ot«4^5:HT?l5. MOS-e^ff-TSlHlJ^Sr^^ff, NMOS 5 0 1 33 =t 
t5502*5<fcT*PMOS5 11 fi©ft^NMOS 4 2 0 <D*r- hm<0¥& 

*5 WNMO S 4 2 1 *3 £tf PMO S 4 3 1 MI © it £ - Sfcf 5 «t 5 fctath 

-rs ^ £ ^ £ y .ftJjit -*§■ i 6 o*3<£tf5 6 o^stcvd a t v s s ©ai±©^^# 

*fc, ^4*^5 4 OJS. #iiS§^4 4 0 £«^1IMJ±;«»]b7ti:^PM 

os43i^43 2 ©y — b - y-^ wmff*s#*^^^L^v^ i 5 fci-SfcfcK 

@ 1 ©HitW-NMO S604*5J;U ? 605^PMOS61433J;^61 5 SrttJP 
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/^ 7 77@§ 1 3 1 <D&tj*mmdmte 1 8 os^i^t^-rs^^^ 

m 7 Kit*. ^^SJ±fM««f§tf>£ b^ffcO^Jfefll© 1 -o^^-r o r 

ggi^Mj-ib^T.fM^i s i vmmmfcmiznw-*z>n&\z.&n*to 

X.±mm^h^> a ^flcft^H:, PMOS7 1 4 *5 7 1 5 £r#P;i, -H^PMO 

s iciffiftSSiffiaspMO sill t^Ji5S^(-io#t:^S i; b fti^Cftotv^ 

6c - ©iP^-T5S^^^-r^^«MfP#-§-7 5 1 let <9fMfp-e^3 «t 5 fc&oT 
v^sa*, fM^Hf -8-7 5 l te0J$Hf-8- 151©^ iitt^ftfeSo fi$P 

a 8 {ClS^T* #if 8 0 0 f2{fc*BJfctfc^ 8 0 1 ^JlM^t^, 8 0 2 
»#J^. 8 0 Ztt.y ! V9fr'mWm } &, 8 0 4 tt^-r - 8 0 5tt#38W© 

SJ±$!JMSI^ 8 0 61*^P=y^^fB0S§$r^i-= ^fc. #H§#^8 7 0 »r©P 
LL0S©^tfe5^ y J: tf^m^SS-?, 8 5 0 n y ^{f^©{u 

ffigigiftS y 77 ^y^i^i^OA^J^, 851-854 33 £ 8 6 0 ~ 
8 6 4 ftrt^f^feit;^©/- KSr^i- 0 

«J±$lJfP^M^8 0 5 160«5^p y ^^MBIUBSS 0 6 & L, T #MSfc 

©^|B5fe^^ 13 y^m# 8 7 0 fcLT^E^tl5o^©5*)©lo^^JSf 8 0 2 in 

5 0©'f£ffi£JS&&a^#*BJfctfc^8 0 0 fc^ifel»[Jttfel§8 0 ltio-Cftt^H, 
^©^JMMfl^- 1 5 1 *3 £Tfi8 5 2*3 £^8 Q 2 t UTffl^£*l3o fefeb, fltfBJfc 

i-5fcfe.-CfcffiJ*ifcl&8 0 0 (^r±ffi-§-8 6 0 H77 V^*«-^8 5 0 ^MA^ L 
JS$g$CJfc$ES&8 0 1 HS^5'7 7*Itfeflt8 6 1 *3 it/8 5 1 £r A^J t~ £ o * ^ 
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(dvcw^WzU, 7 ! z?#frMMm& 803 ica^j £tiz> 0 "f^$ 8 
o 3 -7 r &m Lfc y v>-*4t-^8 5 i \zmMvxW}<?z??frm&-?ib 

9 ,±.m(Dttm.M%k$:MK^^ — i?yi?^y 8 0 4 %mW}1~ 5 -ft # 8 5 3 £> «£ 0 8 5 4 
feitf8 6 3 38 ±1*8 6 4 — ^*°V^°8 0 4 fi, ~ ft b <D ff # 5- & 

5 0 ic«W^Sr^!9 T&Asfc 9 ^ 1 5 0 fab S# £r 61 £ ttt L fc «3 -T 5 

^©^*, «i±f!j^P^S^ 8 0 5 ©A^Sf 15 0 tcgsj&^frfc^*^^ 12 2 
(@1#9S) K#3*£ft;fcS#S35£>ffcL. ffiJ#P4i#l 5 0©IJ±#iftt5 o ^© 

MWt # 150^ mstmms o o fabmmmm^ti^mmm ^ 1 5iiat),i 
mms^ s o 5 <D&mm&&&fflmisnz a z:<Di&%:&&it&mm8 o 2 

rff^-8 6 0 fc^M — hV^y ^ ^flsM^^K^iB^rS 60^77 V >- -ft # 8 5 

g] 9 tii.HI 8 ©^MfiJoS^MPS-e&s^^^/vffJtPdi^s 0 3 <Dgcfc$}ftm& 

<Dumm<D i o$r^-r 0 ^.o^kissv^-c^ 00 — 902 ^ >. y 

©7!ly^7Bj'^ 903 «ir M©7P ^77o->7, 9 0 4 tt 2 

y h# <7^, 9 0 5 fSORHJI^ 9 0 6 *5 it* 9 1 0 *3 <fc 9 1 1 JiAND[HjgS, 
9 0 7 M*/^oi«<7M 9 0 8 ftNORiU8&. 9 0 9 f±-f * £^ 

1~ 0 Sfc, #J$^-J§-9 5 0 - 9 5 2 KftlfP-fS-^fe £T£^(DJ — KSr^to r©H, 
2 try h# 9 0 4 ii,^y77*ILfc]l 7 / I^-Xff ^8 5 1 f3L^/V^^^p 

T ^Ilft y 7j l/^^^f #8 5 1 tel^ U, Jfc$fc3§8 0 0, 8 0 1 <D Hi fix* 3b 5 
it^r 1 5 1 *5 £08 5 2 *5 J; 8 6 2 5&tffc * {Cfg ft X & S 0 ^ LT, M^^C 

Jt^/j^^"^! #8 5 2 SfcS8 6 2 £ % {z: J£ Off ##5 / - K 

8 5 3 ^fc\t 8 6 3 icffi^j $tb5 t 1*1 SMS -if- 9 5 0 flS/W ^/Wc:&3 0 

i:,7!J 2/^7 ny7 p 9 0 3 ^!)ts'h $ tlT ftflHf 9 5 1 # n — l^/W£fc 19 , 
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7-F 8 54 *3i^86 4 K £ Z> J- - VOW- £ S 0 

2 tT y h # ? ^ * 9 0 AfDZV^yky-t-y h £ 3 o 

8 5 3 i3iD«8 6 3 t^^5fl^^ P ^-^;H^5 i*^,rtSKft#9 5 0 ^ 
n-i/^|:4otfff8 5 1 ^^C2 ^^^^ 9 O 4© 

h^5it? 0 ^UT4^^^ hilt? 8 5 2 j3iOi8 6 2 &-&h^'( ^ 
^/U\cf£bfttfm-£,7 V yy7P'^9 0 3 ^ir^y h £*iTI*]^f #9 5 1 ^s^-f 
i^/vfcfcSo F*)£Mf ^9 5 2 S^t. -f W**-* 9 0 7 ©3MB#lffl 

* 3 ^/v;*i|g<p ^> y — K 8 5 1 ^^/v^dSJPt>S - £: ln^ft 5 0 tSJ:, -fifc 
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are listed below) of the subject matter which is claimed and for which 
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VOLTAGE CONTROLLED OSCILLATOR AND PLL CIRCUIT 
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fc, ^mm<o^n^mm<opsm^mmmm3 5^1121 
x^m^M-mm^^mizm-r^mm^mz^xm 



(Application No.) (Filing Date) 

(ttiii#-§-) (WISH) 



(Application No.) (Filing Date) 

(ttiH#-§-) WIB) 

I hereby claim the benefit under Title 35, United States Code, 
Section 1 20 of any United States application(s), or 365(c) of any 
PCT international application designating the United States, listed 
below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States or PCT 
International application in the manner provided by the first 
paragraph of Title 35, United States Code Section 112, I 
acknowledge the duty to disclose information which is material to 
patentability as defined in Title 37, Code of Federal Regulations, 
Section 1 .56 which became available between the filing date of the 
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